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Neutrino Mass Squared
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Near and Far sim'ultaneousI)'/ —
Far + Near 1.5 years later
Far detector only ——
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Figure 18: sin?(26,3) sensitivity limit for the detectors installation scheduled scenario



Daya Bay

push the limit on
sin® 26013 < 0.01
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and related processes:




CP
V), — Ve N V) — Ve
T :H: CPT across diagonals ﬂ: T

CP

e First Row: Superbeams where v, contamination ~1 %

e Second Row: v-Factory or 3-Beams, no beam contamination

Even in matter, a vestige of CPT exists:
Instead of switch matter to anti-matter, switch neutrino hierarchy !!!
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Two Flavors: Vacuum and Uniform Matter
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In Matter: Py o | /Pme—iet®) L /P

Anti-Nu: Normal Inverted
dashes 6 = m /2
solid 6 = 3w /2
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Counting Expts at First Osc. Max.



Off-Axis Beams
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Water Cherenkov detector
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7" NOvA Far Detector we would like to build
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Sensitivity to SiIl2 2913
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NOVA:
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NOVA:
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Sensitivity to Hierarchy: sign dms3,




Neutrino v Anti-Neutrino One Expt.

NOvA: E=2.3GeV and L=810km

S

5 - + 0 /‘ _

b C % m/2 ' ]

C "o i

//'\; 4 x ]

I B i

A - i

| 3 -

3 - 4

> N ]

VAR E

- ) ]

! ;_,':// ;-7 sin®20,3=0.05

O _‘&I /I I/ 111 | 1111 | 1111 | 1111 | 1 1 1 I:

0 1 2 3 4 5 6

in the overlap region <Py, —>ve)> %
o 2
S11 2013
(sind), — (sind)_ = 2(0)/0crit =
0.05
exact along diagonal --- approximately true throughout the overlap region!!!
2 2/ 2
20, om3 4A
Ocrit = 75 Stlz?n92132 Smd (1—A£rt A) /(aL) ~1/6
31 O. Mena + SP

i.e. sin”26..;x = 0.10 hep-ph/0408070



0""“\

S . sin’ 20
O& . 13
% 1 Hierarchy 1+ 14—
_I | | | | 1T 1 | 1T 1 | I,I,’I/] | I_
" undetermined ,/’/ Nova
g 0or B
17 , _
NEC"J O __ //// _—
SR :
Ry _ 5
= - B sin® 20,3
/9] 0.5 /, T2K
I determined :
_1 ,_I L1 | 1 1 1 | L1 1 | L1 1 | 1 1 1 | | I_

0O 0.02 0.04 0.06 0.08 0.1
sin®26 ,



VM -> Ue)> %

<P(v

S:

NOvA: E=2.3GeV and L=810km

o w ~ (9]
/&I.\I\I.LlllllllllllllllllII|IIII

[AV)

[EN

o

L I
+0

6_X /2

_oﬂ

~

'_\\
_\‘\

[
1

IIII|IIII|I|)’I

om?

\

% 3m/2 /

%

A

NOVA:

sin®260,3=0.05

<P(v, —> v)> %

4 +4 yrs
M (=5*S):
L (=5*M):

(@]

sign (Am%,) sind

~
N

T™FJ

determined

Proton Driver
PD + Liquid Argon

o

0.02 0.04 0.06 0.08 0.1
sin®20,,




& ()

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

95% CL Resolution of the Mass Hierarchy

T L=281

NOvA

0 km, 25 kT

sin’(26,;) = 1

Foreach vand v,
30.2x10% pot

-3 2
1Am,,2l = 2.5 10° oV

AmZ> 0
Am?< 0 .

IAm,,2I = 3.0 107 oV3-.

Am2> 0

-

10,
sin“(20,,)



T2K;

[ ]
T2K: E=0.6GeV and L=295km

_I T T T | T T T1 | T T T |/| T T T 1 |/| T T 1 | T T T I_

B 6m?® < 0 / ]

51— ./ / —

- / / -

3N N 6=x m/? ; / ]
A [ % 3n/2 / ]
~ 4 S R
I - .
A L il
I 31— —
L -

3 - P
2 n ]
[a - _ |
v 2: 0
C i

1 L/ o // 5 ]

:,// S - sin“260,3=0.05 i
O_I‘f(/l’ill 11 1 | 11 1 | 111 1 | 1111 | 11 1 I_

0 1 2 3 4 5 6

<P(v, —>v)> %

<P(v, —>v)> %

NOVA:

NOvA: E=2.3GeV and L=810km

IIIIIIII|IIII,IIII|IIII|II,¥I

6m2<0/

+
o
N\

<Py, —> v)> %

- S _
B AT,
L om _
- ~
- E
- / -
—  / / _ . 2 —
_/’/ /( -~ S1n 29132005 N
cs 0 7 i
&-4|/||/||||||||||||||||||||||||_
1 2 3 4 5

o



V, —>V)> %

T2K <P(

TRK 3°: <E>=0.6GeV L=295km

T |E|=| T IO;|6| T |e|\£| T IL‘ﬁ |/2|9|5| |I{II|I]|. T 1AO _I I | P | P ) b | P | I I_
C / y ] L - . .
Foom®>0 /0 ] I 1 (sind); — (sind)_

2
— om~® < 0 // e —] L J
B / T — —
: // // y 0.5 - i
_ / “ L i
£ 0.0495_ 7 e © [ ] ~ 0.47
L / 4 L .
— / e — E L —
B /7 v 7] n 0.0
L ;7 s - 4 - =
L / - i
o P ] L i
- ,/// -7 ] - 1
r '/ 7 e - - .
2 o7 -7 0050 ] sl B
th o : L 4

s - -2 _

- = sin“26,4 ] L .
Kl\rflqu 111 | ) | | | | Illlrl 11 I- — —
0 1 2 3 4 5 6 - _

TzK <P(V _> v )> ?’ _1 0 11 | L1 11 | L1 11 | L1 11 | L1 11 | 11

Iz e ° :

0.03 0.04 0.05 0.06 0.07
.2
sin”“260 3

(pL) for NOVA three times larger than (pL) than T2K.
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Sensitivity to CP violation: sino
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NOVA + T2K(nu): NOVA @ NO-VE
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